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ABSTRACT: The authors have done an analysis of meteorological data which may add to the growing body of information addressing
the cause or causes of recent global warming. If an augmented greenhouse effect, due to increasing atmospheric carbon dioxide
concentrations, has been a significant factor producing global warming, then this should be indicated by an increase in the interval of
time between the time of maximum insolation. and the time of maxim.um surface temperature, as well as a decrease in the interval of time
between the time of minimum insolation and the time of minimum surface temperature, in the mid latitudes. However, the magnitude
of this effect should not be as great during the Northern Hemisphere summer as during the Northern Hemisphere winter because of
the reduction in atmospheric carbon dioxide due to increased photosynthesis. The anthers have examined surface air temperature data
from a mid-latitude, continental area to see if the above expected changes have, in fact, occurred. The results of this study indicate
that global warming, during the ca. 50 year study period, is consistent with an increase in the concentration of carbon dioxide in the
earth's atmosphere. A comparison of the summer vs winter lag data show that increases in heat retention have occurred mainly during
the Northern Hemisphere winter, when annual carbon dioxide concentrations are greste.i. The augmentation of the greenhouse effect
appears to be 'mitigated during the Northern Hemisphere summer. The data suggest that factors other than anthropogenic increases in
atmospheric carbon dioxide have also significantly influenced the heat budget at the surface of the esrth during the period froni'l 950 to

2003.
Kev words: carbon dioxide, global warming, anthropogenic, seasonal effects
INTRODUCTION
Many scientists in the field of earth and environmental
sciences believe that the increase in earth surface
temperatures, measured during the 20~ century, is due, for
the most part, to anthropogenic increases in the atmospheric
concentration of infrared active gases (methane, oxides of
nitrogen, chlorofluorocarbons, and particularly carbon
dioxide). Others still believe that recent global warming
may be a manifestation of natural cycles that are not
anthropogenic (Jones and Heger 1998). The authors have
done an analysis of some of the available meteorological
data, which may add to the growing body of information
addressing this question. In this study, we attempt to isolate
carbon dioxide as a factor in the recent global warming.

I

During the winter time in either the Northern or the
Southern Hemisphere of the earth, surface temperatures, all
other things being equa~ would decrease while the beat lost
to space by radiation exceeds the heat gained by insolation
(i.e., heat absorbed at the surface of the earth due to solar
radiation, per unit area per unit time). At the end of this
period, surface temperatures would be at their minimum for
a given year. AB the solar altitude increases after the winter
solstice, insolation increases until it equals and then exceeds
heat loss. At this time, surface temperatures begin to increase
(Berger and Loutre 1997; Hasselmann 1997). During the
summer, surface temperatures rise while insolation exceeds
radiative heat loss. After the summer solstice, as the solar
altitude decreases, insolation decreases. When radiative
heat loss equals insolation, surface temperatures are at their
maximum. Subsequently, as solar altitude and insolation
continue to decrease, surface temperatures decrease.

The concentration of carbon dioxide in the earth's
atmosphere has been increasing since the beginning of
the Industrial Revolution (Jones and Briffa 1992; Jones
and Mann 2004, Houghton et al. 1996, 2001; Ledley et
al. 1999; Lutgens and Tarbuck 2005). If an augmented
greenhouse effect, due to increasing atmospheric carbon
dioxide concentration, has been a significant factor in
producing recent global warming, then this should be
indicated by a change in the interval of time between the
time of maximum insolation (i.e. the summer solstice for
either the Northern or the Southern Hemisphere), and the
time of maximum surface temperature in the mid-latitudes
of that hemisphere. as well as the interval of time between
minimum insolation (i.e. the winter solstice for either the
Northern or the Southern Hemisphere), and the time of
minimum surface temperature in the mid latitudes of that
hemisphere. Specifically, the interval Of time from the
winter solstice to the time of minimum surface temperature
in a northern hemisphere, mid-latitude land area should
decrease and the interval of time from the summer solstice
to the time of maximum surface temperature in a northern
hemisphere, mid-latitude land area should increase (Fig.
1). However, the magnitude of this effect should not be as
great during the Northern Hemisphere summer as during
the Northern Hemisphere winter because of the reduction in
atmospheric carbon dioxide due to increased photosynthesis
during the Northern Hemisphere summer.
UTILIZATION OF AVAILABLE ON-LINE
DATA FOR STATISTICAL ANYLYSIS
The authors have examined surface air temperature data
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Figure 1. Hypothetical Heat Budget, with and without enhanced Greenhouse Effect.
carbon dioxide as an infrared active gas (National Research
Council 1982, 2001; National Academy of Sciences 1989;
Mann et al. 1999).

from a mid-latitude, continental area to see if there has
been a significant change in the interval of time between
the summer solstice and the time of maximum surface
temperature and the winter solstice and the time of minimum
surface temperature, during periGds of changing global
surface temperatures, as expected according to the above
hypothesis. Mid-latitude, continental areas were chosen
for this study becanse the effects on air temperatures, due
to changes in the heat budge! at the surface of the earth
are most easily observed in these areas [NOAA NCEP-

METHODS
Surface temperature data was obtained from the NOAA
NCEP-NCAR CDAS-1 DAILY Diagnostic above ground
temp: Temperature data online data base.. Information

NCAR CDAS-1 DAILY Diagnostic above_ground temp:
Temperature data online data base].
It should be noted that similar changes in "lag time'', to
those illustrated above, between the solstices and times of
maximum and minimum temperatures, respectively, would

also result from increasing insolation or increasing retention

, \

of heat at the surface of the earth due to causes other than
a carbon dioxide enhanced greenhouse effect. However, if
this increased heat retention is due to increasing atmospheric
carbon dioxide concentrations, then it would be mitigated
during the Northern Hemisphere summer as discussed
above, when atmospheric concentrations of carbon dioxide
are reduced by increased photosynthesis. The annual low
points, or troughs in the global atmospheric carbon dioxide
concentration, occur during the Northern Hemisphere

summer. Therefore, the effect on the "lag time", discussed
above, should be reduced or mitigated during the Northern
Hemisphere summer if it is primarily due to the effect of

from November I, 1950to September30, 2003 was used for
this study. Interpolated daily temperatures, from 2 meters
above the surface, were obtained from the above source
for a contiguous Eurasian land area from approximately
40 degrees East Longitude to 120 degrees East Longitude,
and from approximately 30 degrees North Latitude to 60
degrees North Latitode. Data grid points are 1.875 degrees
apart both in latitude and longitude. The data obtained
was loaded into spreadsheet programs for processing.
(Microsoft Excel (2003) and Corel Quattro Pro (2001)
programs were used.) The arithmetic mean of the daily
temperature at each grid point, in the above referenced area,
was computed for each day of the data set. Correction for
grid area variation with latitude was applied by weighting
each data point by the cosine of its latitude. To offset the
effects of short term temperature variation, (noise), on
the determinalion of seasonal temperature maxima and
minima for the selected area, a 61 day traveling mean was
computed for the summer and winter season of each year
of the data set. The statistical coldest or warmest day, for
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the winter and swnmer (respectively), of each year of the
data set, was then determined by inspection. The interval
of time, in days, between an arbitrarily selected date, in the
fall and in the spring, respectively, and the crossover day

was determined for the summer and winter season of each
year of the data set. [NOAA NCEP-NCAR CDAS-1 DAILY
Diagnostic-above ground.temp: Temperature. data on/ine
data base.]

The results also indicate that, in the study area, for at
least the latter half of the 20• Century, global warming
has occurred during the. Northern Hemisphere winter and
not during the Northern Hemisphere swnmer.
This is
consistent with increases m atmospheric carbon dioxide
being a major factor in this global warming (U.S. DOC/
NOAA 2004; U.S. EPA 2001, 200lb).

RESULTS AND CONCLUSIONS

Increased photo-synthetic conversion of carbon dioxide
during the Northern Hemisphere summer sequesters

This study shows that-the date ..of the statistically coldest
winter day has gotten earlier, with time, during the second
halfof the 20~ Century, in the study area (Fig. 2). This is
consistent with an increasing retention of heat, with time,
during the winter season for the same period.

atmospheric carbon-in-the--plant- biomass,- lowering carbon
dioxide concentrations in the atmosphere (Schleifer et al.
2004). During the Northern Hemisphere winter, decreased

photo-synthetic conversion of carbon dioxide along with
increased burning of fossil fuels and wood, both containing

carbon, as well as the decay of dead vegetation, raise the
It also shows that the date of the statistical warmest summer
day has not significantly changed, with time, during the
second half of the 20~ Century, in the same study area (Fig.
3).
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Figure 2. Eurasia Winter - Statistical Days to Coldest
Day.

atmospheric concentration of carbon dioxide. This would
augment the "greenhouse effect" during the Northern
Hemisphere winter and mitigate or diminish it during the
Northern Hemisphere swnmer (Watson 1998). This is
consistent with the results of our study.
The data also indicate that things other than atmospheric
carbon dioxide concentration have significantly influenced
thermal equilibrium at the surface of the earth. Figure 4
shows a steady year to year increase in globally averaged
atmospheric carbon dioxide concentrations from before
1960 to after 1990.
This study also shows (Fig. 5). that the estimated globally
averaged rate of temperature change was not constant, on
land areas, from about 1950 to 2003 (GISS 2004). For the
period of about 1960 to \ 980, worldwide land temperatures
were static or actually decreasing according to these

studies. Since carbon dioxide concentrations were steadily
increasing during this same period, other factors clearly
affected the thermal balance on the earth. This is reflected
in the winter lag times during the period of cooling, which
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Figure 3. Eurasia Summer - Statistical Days to Warmest
Day.
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Figure 4. Atmospheric Carbon Dioxide Concentration, by
year, Mauna Loa, Hawaii.
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Global Temperature Trend
1950. 2003
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